@ https:/Intrs.nasa.gov/search.jsp?R=20110008678 2019-08-30T15:07:51+00:00Z

Matsu: An Elastic Cloud Connected
to a SensorWeb for Disaster
Response

(Session 12F Working Group: Cloud Computing for Spacecraft Operations)

Daniel Mandl - NASA/GSFC 3/2/11

Ground System . @ nenostace
Architectures Workshop

“Harmonization: Challenges and Opportunities”

Sheraton Gateway Hotel, Los Angeles

February 28-March 3, 2011




SensorWeb High Level Architecture
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Focus of OCC Large Data Cloud Working Group
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Step 3 Improvement for EO-1 - Overview
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On-Demand Product Cloud Part 2

[ CREST Hydrological ]

Model 6 Namibian River
[ TRMM based Global | Gauge Stations -
Rainfall Estimates Daily Measurements
Radarsat Images ] '
[ MODIS Daily Flood
L Extent Map r \ Namibia River Gauge
Storage — 1 year Data base
(" Hyperion & ALI Level 1R
Global Disaster and \ J
Alert and Coordination ~ N
System (GDACS Storage — 1 year
\_ Hyperion & ALI Level 1G

\.

" Flood Dashboard )
Display Service
J
“‘ - Mashu
([ Storage — 1years ) P

: - Google Maps Inset
Hyperion & ALI Level 1R

- Plot Package
. andlLevel IGAC | \_

),

Qctp server

Storage — 1 year

User Defined L2
Products

\e.g. EO-1 Flood Mask

Phase 3 Add Elastic Cloud Ongoing Feb 2011




Detail of Processing Image Data in OCC
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Experimental Namibian Flood SensorWeb Webpage
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Shanalumono River Gauge Station and Part of Community
Prone to Flooding Downstream
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Experimental Namibian Flood SensorWeb Webpage
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Estimated Rainfall Webpage Based on TRMM Data
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information for flood
forecasting models
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Experimental Global TRMM Based Flood Forecast
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Experimental Flood Extent Data Product Derived from MODIS
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S Daily Flood Extent
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Sample of Planned Addition of Higher Resolution Flood Product
Overlay Using EO-1
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Mashup of Satellite Data and River Gauge Data Using
Namibia2 (Google Earth Version) Webpage Tool
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Mock up of Revised River Gauge Plot Page
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Sample Display of Multi-year Satellite Measurements (in month of March) of
Katima Mulilo Linked to JRC Via Namibia Flood Mashup
Based on Terra AMSR-E Microwave Instrument
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Sample Alert During Pilot

Namibia daily flood bulletin 03 March 2010:

There have again been heavy rains in parts of the Zambeazi
catchment. See attached NASA map. The waterlevels at
Chavuma started rising again. See attached graph. Our
forecast remains that the Katima Mulilo waterlevels are
heading for 7 m by mid-March 2010. For perspective, the

flood would be:
similar to 2007
higher than 2008
lower than 2009

But much will depend on the rains and the catchment
response in the coming weeks.



Sample Time Sequence Flood Map Generated by
Unosat, Derived from Multlple Satelllte Data Sets
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Conclusion

 Combining Sensorwebs with an elastic computation cloud enables surge
capacity for disasters by enabling parallel processing of various algorithms and
other processes within the cloud

« Elastic cloud provides work space for user to customize their experience instead
of a preset outputs
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